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(57) An image processing apparatus for color image 
formation that adds a specific pattern to identify the ap- 
paratus more reliably, to image information. For exam- 
ple, in a bit array of a printer's identification number in 
binary representation, if one bit has a value "0", the val- 
ue of input multivalued image data in a M-th line in a 
subscanning direction is decremented by "30". On the 
other hand, if the bit value is "1", the data of the input 
multivalued image data is incremented by "30". If the 
data value has been incremented by "30" in the M-th 
line, data value at a position immediately below the po- 
sition where the data valued has been incremented 
(decremented) in the next (M+1 )-th line is decremented 
by "30", while if the data value has been decremented 
by "30" in the M-th line, data value at a position imme- 
diately below the position where the data value has been 
incremented (decremented) in the next (M+1)-th line is 
incremented by "30". 
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(54) Image processing method and apparatus 

(57) An image processing apparatus for color image 
formation that adds a specific pattern to identify the ap- 
paratus more reliably, to image information. For exam- 
ple, in a bit array of a printer's identification number in 
binary representation, if one bit has a value "0", the value 
of input multivalued image data in a M-th line in a sub- 
scanning direction is decremented by "30". On the other 
hand, if the bit value is "1 ", the data of the input multival- 
ued image data is incremented by "30". If the data value 
has been incremented by "30" in the M-th line, data value 
at a position immediately below the position where the 
data valued has been incremented (decremented) in the 
next (M+1 )-th line is decremented by "30", while if the 
data value has been decremented by "30" in the M-th 
line, data value at a position immediately below the po- 
sition where the data value has been incremented (dec- 
remented) in the next (M+1)-th line is incremented by 
"30". 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to an image processing meth- 
od and apparatus and, more particularly to an image 
processing method and apparatus for adding a specific 
pattern on an input image signal to form an output image. 

Recently, color printers have become popular and 
been utilized as various representation means for users. 
Especially, a color page printer using electrophotograph- 
ic method attracts public attention by its quiet operation, 
high image quality and highspeed printing. 

One color page printer, a full-color laser-beam print- 
er performs multi-color image formation and recording 
by generally-known four-step printing. At the first step, a 
laser beam is scanned on an electrostatic drum in a 
main-scanning direction, to make a first development us- 
ing a first toner, and the developed latent image is trans- 
ferred to a recording medium such as a recording sheet. 
Similarly, at the second to fourth steps, second to fourth 
toners are used to develop second to fourth latent imag- 
es. 

In these four steps, Y (yellow), M (magenta), C (cy- 
an) and K (black) toners arc used for image formation, 
and the four latent images are transferred onto the re- 
cording medium, thus a color image is obtained. 

Next, the recording method of this conventional 
full-color printer will be described with reference to Figs 
1 4 and 1 5. Fig 1 4 is a cross-sectional view showing the 
construction of the conventional full-color printer. Fig. 15 
is a block diagram showing the flows of various signals 
used by the printer in Fig. 14. 

In Fig. 14, an electrostatic drum 201, which rotates 
at a fixed speed in a direction represented by the arrow, 
is charged by an electrostatic charger 204 to a predeter- 
mined voltage and a predetermined polarity. Next, a re- 
cording sheet P is supplied from a paper cassette 215 
by a paper feeding roller 214, at predetermined timing, 
one sheet at a time. When a detector 202 detects the 
front end of the recording sheet P, a semiconductor laser 
205 emits laser light L, modulated by an image signal 
VDO (8-bit/pixel/color), to a polygon mirror 207 driven by 
a scanner motor 206. The laser light L is reflected by the 
polygon mirror 207, then guided onto the electrostatic 
drum 201 via a lens 208 and a mirror 209, and sweeps 
on the electrostatic drum 201 . On the other hand, a signal 
from the detector 202 (hereinafter referred to as "TOP- 
SNS") is outputted as a vertical synchronizing signal to 
an image forming unit 250 as shown in Fig. 1 5. When a 
detector 217 detects the laser light L, it outputs a 
beam-detect signal (hereinafter abbreviated to as tt BD 
signal"), which is a horizontal synchronizing signal, to the 
image forming unit 250. Then, the image signal VDO is 
sequentially transferred to the semiconductor laser 205 
in synchronization with the BD signal. 

The scanner motor 206 rotates at a fixed speed, in 
accordance with a signal S2 from a frequency divider 221 



which divides a signal S1 from a reference oscillator 220, 
under the control of a motor controller 225 

The electrostatic drum 201 is scan-exposed in syn- 
chronization with the BD signal, then a first electrostatic 

5 latent image is developed by a develope- 203Y having 
yellow toner, and a yellow toner image is formed on the 
electrostatic drum 201 . 

On the other hand, immediately before the front end 
of the recording sheet P reaches a transfer-start position, 

10 a predetermined transfer bias voltage of an opposite po- 
larity to that of the toner is applied to the transfer drum 
216. The yellow toner image is transferred onto the re- 
cording sheet P, and at the same time, the recording 
sheet P is electrostatically attached to the surface of the 

15 transfer drum 216. 

Next, a second electrostatic latent irrage is formed 
on the electrostatic drum 201 by the scann ng of the laser 
light L, then the second latent image is developed by a 
developer 203M having magenta toner. The position of 

20 ihe magenta toner image on the electrostatic drum 201 
is aligned, by the TOPSNS signal, with the position of 
the first (yellow) toner image, and the second toner im- 
age is transferred onto the recording sheet P. 

In a similar manner, a third electrostat c latent image 

2S is developed by a developer 203C having cyan toner, 
then the position of the cyan toner image is aligned with 
that of the previous magenta image, and the third toner 
image is transferred onto the recording sheet P Finally, 
a fourth electrostatic latent image is developed by a de- 

30 veloper 203K having black toner, the position of the black 
toner image is aligned with that of the previous cyan im- 
age, and the fourth toner image is transferred onto the 
recording sheet P. 

At each step, the VDO signal for one page is sequen- 

35 tially outputted to the semiconductor laser 205. After 
each transfer, untransf erred toner on the electrostatic 
drum 201 is scraped off by a cleaner 210 

Thereafter, as the front end of the recording sheet 
P, on which the four toner images have been transferred, 

40 approaches a separation claw 212, the separation claw 
212 moves to contact the surface of the transfer drum 
216 so as to separate the recording sheet P from the 
transfer drum 216. The separation claw 21 2 is in contact 
with the transfer drum 21 6 till the rear end of the record- 

45 jng sheet P is separated from the transfer drum 216, 
thereafter, returns to the initial position. An electrostatic 
discharger 211 removes the accumulated charge on the 
recording sheet P, thus assists separation of the record- 
ing sheet P by the separation claw 212, and reduces at- 

^0 mospheric discharge upon separation of recording 
sheet. 

Finally, the developed color image on the recording 
sheet P is fixed by a fixing roller 213 and the recording 
sheet P is discharged to a tray 229 
55 Note that the image forming unit 250 in Fig. 15 is a 

generic term of all the elements in Fig. 14 excluding the 
semiconductor laser 205, the scanner motor 206, the 
polygon mirror 207 and the detectors 202 and 217 
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Fig. 16 is a timing chart showing the relation be- 
tween the TOPSNS signal and the VDO signal In Fig. 

16, term A1 corresponds to the first-toner color printing: 
A2. printing of the second-toner color printing: A3, the 
third-toner color printing: and A4, the fourth-toner color 
printing. The color printing for one page is from the term 
A1 to the term A4. 

Next, image signal processing will be described. 

Fig. 17 is a block diagram showing the functional 
construction of a conventional full-color printer 302. In 
Fig. 17, a host interface 303 receives print information 
307 from an external device e.g. a host computer 301, 
transmits a control signal 308 included in the received 
print information 307 to a printer controller 304, and 
transmits an image signal 309 also included in the print 
information 307 to an image processor 305. The image 
processor 305 outputs a signal to drive a semiconductor 
laser 306. The printer controller 304 controls the image 
processor 305 by a control signal 310. 

Fig. 1 8 is a block diagram showing the detailed con- 
struction of the image processor 305 shown in Fig. 17. 
In Fig. 18, a color processor 351 receives a 24-bit RGB 
image signal from the host interface 303 shown in Fig. 

17, and sequentially converts the input RGB signal into 
a YMCK signal at predetermined timing. That is, the color 
processor 351 converts the input RGB signal., into an 
8-bit VDO signal indicative of a Y signal on one occasion; 
into an 8-bit VDO signal indicative of a M signal on an- 
other occasion; into an 8-bit VDO signal indicative of a 
C signal on still another occasion; and into an 8-bit VDO 
signal indicative of a K signal on still another occasion. 

Fig. 1 9 is a timing chart showing the color signal con- 
version by the color processor 351 . In Fig. 1 9, terms A1 
to A4 represent the respective toner color printing oper- 
ations, as described in Fig. 16. The same color signal 
set (R1 , G1 and B1 in Fig. 1 9) is used for respective four 
toner color printing operations. The color of each printing 
operation is indicated by the 2-bit color designation sig- 
nal. In the color designation signal, numeral "B" added 
to the respective values indicates that the values are in 
binary representation. 

The YMCK VDO signal from the color processor 351 
is y-corrected by a y corrector 352, and outputted as an 
8-bit signal then inputted into a pulse-width modulator 
(hereinafter abbreviated to "PWM") 353. The PWM 353 
latches the 8-bit image signal by a latch 354 in synchro- 
nization with a rising edge of an image clock (VCLK). 
Then the PWM 353 converts the latched digital data into 
corresponding analog voltage by a D/A converter 355, 
and inputs the analog voltage into an analog comparator 
356. 

On the other hand, the image clock (VCLK) is input- 
ted into a triangular- wave generator 358, which converts 
the image clock into a triangular wave and outputs it to 
the analog comparator 356. 

The analog comparator 356 compares the triangular 
wave from the triangular-wave generator 358 and the an- 
alog signal from the D/A converter 355, and outputs a 



pulse-width modulated signal. 

Fig. 20 is a timing chart showing timings of various 
control signals related to the PWM signal generation 
process. 

5 In Fig. 20, when the 8-bit image data inputted into 

the PWM 353 has a maximum value "FF(H)'\ a PWM 
signal of the highest level (maximum width) is outputted, 
while when the input 8-bit data has a minimum value "00 
(H)", a PWM signal of the lowest level (minimum width) 

10 is outputted. 

The improved printer performance as described 
above enables high-quality printing, however, it poses a 
problem that such printers are used for criminal acts such 
as forgery of bank notes and securities. It is conceivable 

1$ that as printers are further developed with higher image 
quality, this type of crimes may increase. 

One method to prevent forgery is to add a coded 
manufactured serial number of printer onto every output 
from the printer. This enables to easily find the printer 

20 used in illegal printing from forged bank notes and secu- 
rities, thus assists in criminal investigation. 

However., in a printer having a triangular-wave gen- 
erator, capable of generating a triangular wave having a 
plurality of frequencies (or periods) for image formation 

25 at a relatively high resolution and for image formation at 
a relatively low resolution, especially upon image forma- 
tion at the high resolution., as a triangular wave of a high 
frequency (or short period) is generated, it is difficult to 
represent a coded manufactured serial number of the 

30 printer on formed images at a uniform density or an even 
density. That is, as recent technical improvement attains 
higher resolution image formation, overlaying of coded 
information becomes difficult because toner cannot be 
properly transferred and fixed onto paper. Unless code 

35 formation is constantly made, to interpret a printed code 
to define a printer used for image formation of printed 
matter is unreliable. 

SUMMARY OF THE INVENTION 

40 

Accordingly, it is a concern of the present invention 
to provide an image processing method for controlling 
an image forming apparatus capable of image formation 
at a plurality of resolutions and constantly adding identi- 

45 fication information of the apparatus to formed images, 
and an image processing controller using the image 
processing method. 

According to an aspect of the present invention, 
there is provided an image processing controller for sup- 

50 plying image data to an image forming apparatus capa- 
ble of forming an image on a medium at a plurality of 
resolutions, comprising: 

input means for inputting image data; 
55 adding means for adding information for identifying 
the image forming apparatus, to the input image 
data; and 

control means for controlling the image forming 
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apparatus such that the portion of the image to which 
the information is added is formed at a lower reso- 
lution of the plurality of resolutions. 

According to another aspect of the present inven- $ 
tion, there is provided an image processing method 
adopted to a controller for processing image data and 
supplying the processed image data to an image forming 
unit capable of forming an image on a medium at a plu- 
rality of resolutions, comprising: 10 

an input step of inputting image data; 

an adding step of adding information for identifying 

the image forming unit to the input image data: 

a control step of controlling the image forming unit is 

such that a portion of the image to which the infor-. 

mation is added is formed at a lower resolution of 

the plurality of resolutions. 

1 1 is another concern of the present invention to pro- 20 
vide an image processing method for an image process: 
ing apparatus capable of image formation at a plurality 
of resolutions and constantly adding identification infor- 
mation of the apparatus onto the formed images, and the 
image processing apparatus using the image processing 25 
method. 

According to an aspect of the present invention, 
there is provided an image processing apparatus capa- 
ble of forming an image on a printing medium at a plu- 
rality of resolutions comprising: 

input means for inputting image data; 
image forming means for forming an image based 
on the image data; and 

adding means for adding information for identifying 
the apparatus to an image represented by the input 
image data, 

wherein a portion of the image to which the informa- 
tion is added is formed at a lower resolution of the 
plurality of resolutions. 

According to another aspect of the present inven- 
tion, there is provided an image processing method 
adopted to an image processing unit capable of lorming 
an image in a plurality of resolutions comprising: 

an input step of inputting image data; 
an adding step of adding information for identifying 
the unit to the input image data; 
an image forming step of forming an image based 
on the image data having the added information; 
a control step of controlling image formation at the 
image forming step such that a portion of the image 
to which the information is added is formed in a lower 
resolution of the plurality of resolutions. 

In accordance with the present invention as de- 
scribed above, information to identify the image forming 



apparatus is added to, e g . a part of input multi-color im- 
age signal, and to compensate modulation in the mul- 
ti-color image signal caused by the addition of informa- 
tion, reverse modulation {i.e.. it image data has been 
changed to indicate an. increased density value, the next 
image data is changed to indicate a decreased density 
value) is made around the information-added portion of 
the image signal. Then, the multi-color image signal hav- 
ing a modulated portion by addition of identification in- 
formation and the reverse-modulated-portion is used for 
image formation 

The present invention is particularly advantageous 
since it provides an image processing controller, which 
constantly adds identification information of the image 
forming apparatus, capable of image formation at a plu- 
rality of resolutions, and an image processing apparatus 
integrating the image processing controller. 

Other features and advantages of the present inven- 
tion will be apparent from the following description taken 
in conjunction with the accompanying drawings, in which 
like reference characters designate the same name or 
similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings : which are incorporat- 
ed in and constitute a part of the specification, illustrate 
embodiments of the invention and, together with the de- 
scription, serve to explain the principles of the invention 



30 

Fig. 1 is a cross-sectional view showing the con- 
struction of a color laser-beam printer as a typical 
embodiment of the present invention; 
Fig. 2 is a block diagram showing the functional con- 
35 struction of a printer 1 in Fig. 1 ; 

Fig. 3 is a block diagram showing the functional con- 
struction of a printer engine 3 in Fig. 2; 
Fig. 4 is a timing chart showing timings of a vertical 
synchronizing signal (VSYNC), a horizontal syn- 
40 chronizing signal (BD) and an image signal (VDO) 
in image formation process; 

Fig. 5 is a block diagram showing the construction 
of a signal processor 4: 

Fig. 6 is a timing chart showing timings of various 
45 control signals relating to PWM signal generation 
process by the signal processor 4 in a case where 
a screen angle is "zero"; 

Fig. 7 is a block diagram showing the detailed con- 
struction of a trace pattern processor 53; 
50 Fig. 8 is an example of multivalued image data 

(D0-D7) values, corresponding to each pixels of a 
600 dpi image, and attribute designation signal 
(PHIMG) values; 

Fig. 9 is an output example of a 600 dpi toner image 
ss having a coded manufactured serial number of 

printer represented at a predetermined modulation 
density; 

Fig. 1 0 is an output example of a 300 dpi toner image 
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having a coded manufactured serial number of 
printer represented at a predetermined modulation 
density: 

Fig. 11 is an example of an output pattern of manu- 
factured serial number of printer where printer serial 
number is overlaid at fixed intervals in a main-scan- 
ninq direction and a subscanning direction on a 
recording sheet: 

Fig 12 is another example of multivalued image 
dala (D0-D7) values, corresponding to each pixels 
of a 600 dpi image, and attribute designation signal 
(PHIMG) values: 

F ig 1 3 is an output example of a 600 dpi toner image 
having a coded manufactured serial number of 
printer represented at a predetermined modulation 
dcnsiiy based on the image data shown in Fig. 12; 
Fig 14 is a cross-secttonal view showing the con- 
struction ol the conventional full-color printer; 
Fig 1 5 is h block diagram showing flows of various 
signals doall by the full-color printer in Fig. 14; 
Fig 16 ib a timing chart showing the relation 
between the TOPSNS signal and the VDO signal; 
Fig 17 is a block diagram showing the functional 
construction of the conventional full-color printer 
302: 

Fig. 18 is a block diagram showing the detailed con- 
struction ol the image processor 305; 
Fig. 19 is a timing chart showing color-signal con- 
version processing performed by the color proces- 
sor 351 : and 

Fig 20 is a timing chart showing various control sig- 
nals relating to PWM signal generation process. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
now be described in detail in accordance with the accom- 
panying drawings. 

[hereinafter copied or arranged from C949] 

Fig. 1 is a cross-sectional view showing the con- 
struction of a color laser-beam printer (hereinafter re- 
ferred to as "CLBP" or "printer") 1 as a typical embodi- 
ment of the present invention. The printer has a maxi- 
mum 600 dot /inch (dpi) resolution. It performs image re- 
cording based on multivalued data where each pixel of 
each color component is represented by eight bits. 

In Fig. 1, a recording sheet 102 supplied from a pa- 
per feeder 1 01 is caught by a gripper 1 03f at its end and 
held around a transfer drum 103. At this time, a detector 
8 detects the end portion of the recording sheet 102, and 
a vertical synchronizing signal (to be described later) is 
generated based on a detection signal from the sensor 
8. Latent images of respective colors formed by an opti- 
cal unit 107 on an image holder (hereinafter referred to 
as "electrostatic drum") 1 00 are developed by respective 



8 

developers Dy, Dc, Db and Dm. and transferred onto the 
recording sheet 102 on the transfer drum 103, to be a 
multiple-color image. 

Thereafter, the recording sheet 1 02 is removed from 

5 the transfer drum 103, then fixed by a fixing unit 104, and 
discharged from a paper discharging unit 105 to a paper 
discharging tray 106. 

The developers Dy, Dc. Db and Dm respectively 
have a rotation support at both ends, so that they are 

10 rotatably held by a developer selection mechanism 108 
with the rotation support as the relational axis. By virtue 
of this arrangement, the developers Dy. Dc, Db and Dm 
can maintain a constant attitude even though the devel- 
oper selection mechanism 105 rotates around a shaft 

* 5 110. After a selected developer reecnes a developing po- 
sition, a solenoid 109a moves the developer selection 
mechanism 108 with the developers toward the electro- 
static drum 100, by pulling a selection mechanism hold- 
ing frame 109 with respect to a support 109b. 

20 Next, color image formation by the color laser-beam 

printer having the above construction will be described. 

First., an electrostatic charger 111 charges the elec- 
trostatic drum 100 to a predetermined polarity, and ex- 
posure by a laser beam L forms a latent image of, e.g., 

25 m (magenta) color, on the electrostatic drum 100. The 
latent image is developed using M color developer Dm 
as a first toner image of M color On the other hand, a 
transfer sheet P is supplied at predetermined timing, and 
a transfer bias voltage (+1.8 kV) having an opposite po- 

30 larity to that of the toner (e.g., positive) is applied to the 
transfer drum 103, then the first toner image on the elec- 
trostatic drum 100 is transferred onto the transfer sheet 
P, at the same time, the transfer sheet P is electrostati- 
cally-attached around the transfer drum 103. Thereafter, 

35 a cleaner 112 removes residual M toner from the elec- 
trostatic drum 100, as preparation for the next develop- 
ment. 

Next, the laser beam L forms a second latent image 
of C (cyan) color on the electrosiatic drum 100, then the 

40 development of the second latent image is performed us- 
ing the C color developer Dc. The second C color toner 
image is transferred onto the transfer sheet P in a man- 
ner such that the position of the second toner image cor- 
responds to that of the first M color toner image previ- 

•45 ously transferred on the transfer sheet P. Upon transfer 
of the second toner image, immediately before the trans- 
fer sheet P reaches a transfer position, a +2.1 kV bias 
voltage is applied to the transfer drum 103. 

Similarly, a third Y (yellow) color latent image and a 

so fourth K (black) color latent image are sequentially 
formed on the electrostatic drum 100, and sequentially 
developed using the developers Dy and Db, thus, the de- 
veloped third and fourth toner images are sequentially 
transferred onto the transfer sheet P such that the re- 

55 spective positions of the third and fourth toner images 
correspond to the position of the previously transferred 
image. In this manner, the four color toner images are 
overlaid on the transfer sheet P. Upon transfer of the third 
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and fourth toner images, immediately before the transfer 
sheet P reaches the transfer position, a +2 5 kV bias volt- 
age and a +3.0 kV bias voltage are respectively applied 
to the transfer drum 1 03. 

As described above, the transfer bias voltage at one 
transfer is raised at the next transfer so as to avoid deg- 
radation of transfer efficiency. When the transfer sheet 
is separated from the electrostatic drum 1 00, the surface 
of the transfer sheet is charged, and have opposite po- 
larity to the transfer bias voltage (the surface of the trans- 
fer drum holding the transfer sheet is charged to some 
extent due to atmospheric discharge). This electric 
charge accumulates by transfer operation, and degrades 
the electric field in transfer process if the transfer bias 
voltage is constant. 

Upon transfer of the fourth toner image, when the 
end portion of the transfer sheet reaches the trans- 
fer-start position (including immediately before/after this 
point in time), a direct bias voltage +3.0 kV, having the 
same polarity and the same potential as those of the 
transfer bias voltage applied upon the fourth toner image 
transfer is added to an effective alternating voltage 5.5 
kV (frequency: 500 Hz) and applied to the electrostatic 
charger 111. In this manner, upon the fourth toner image 
transfer, when the end portion of the transfer sheet 
reaches the transfer-start position, the charger 1 1 1 is op- 
erated so as to prevent transfer unevenness. Especially 
in full-color image transfer, even minute transfer uneven- 
ness becomes obvious color difference For this reason, 
it is necessary to apply the predetermined bias voltage 
to the charger 1 1 1 to perform discharging operation. 

Thereafter, as the end portion of the transfer sheet 
P, on which the four toner images are overlaid, approach- 
es a separation position, a separation claw 113 moves 
to contact the surface of the transfer drum 1 03, thus sep- 
arates the transfer sheet P from the transfer drum 103. 
The end portion of the separation claw 1 1 3 is kept in con- 
tact with the transfer drum surface, then moves away 
from the transfer drum 103 to the initial position. The 
charger 1 1 1 operates to discharge the accumulated elec- 
tric charge on the transfer sheet (having opposite polarity 
to that of the toner) from the point where the upper end 
portion of the transfer sheet P reached the transfer-start 
position of the final color (fourth color) to the point where 
the bottom end of the transfer sheet moves away from 
the transfer drum 1 03, thus assists the separation of the 
transfer sheet and reduces atmospheric discharge upon 
separation. II should be noted that when the rear end of 
the transfer sheet reaches a transfer-end position (the 
grip formed by the electrostatic drum 100 and the trans- 
fer drum 103), the transfer bias voltage applied to the 
transfer drum 103 is turned off (to ground potential). At 
the same time, the bias voltage applied to the charger 
111 is turned off. Next, the separated transfer sheet P is 
conveyed to a fixing unit 104, where the toner images 
are fixed to the transfer sheet P, and the transfer sheet 
P is discharged to the paper discharging tray 106 

Next, image formation by laser-beam scanning will 



be described below. 

In Fig. 1, the optical unit 107 comprises a detector 
9, a semiconductor laser 120, a polygon mirror 124, a 
scanner motor 1 22. a lens 1 23 and a mirror 1 25. As the 

5 recording sheet P is supplied and its end portion is con- 
veyed to the transfer drum, an image signal VDO for one 
page is outputted to the semiconductor laser 1 20 in syn- 
chronization with the conveyance of the recording sheet 
R The semiconductor laser 1 20 emits a laser beam L, 

io modulated by the image signal VDO, to the polygon mir- 
ror 121 rotated by the scanner motor 122. The emitted 
laser beam L is guided via the lens 123 and the mirror 
125 to the electrostatic drum 100. As the laser beam L 
is emitted, the detector 9 provided on a main-scanning 

15 axis detects the laser beam L and outputs a beam detect 
(hereinafter abbreviated to "BD") signal as a horizontal 
synchronizing signal. The electrostatic drum 100 is 
scan-exposed by the laser beam L in synchronization 
with the BD signal, to form an electrostatic latent image. 

20 The color laser-beam printer of the present embod- 
iment performs image output at maximum 600 dpi reso- 
lution through the above-described image forming proc- 
ess. 

Input data to this apparatus may be color image data 

25 (e.g., data in RGB representation) generated by a host 
computer or image data generated by an image-data 
generating device (e.g., still image recorder) and stored 
in some storage medium. As shown in Fig. 1 , the present 
apparatus has a printer controller 2 for receiving image 

30 information from the host computer and generating im- 
age data, and a signal processor 4 for processing the 
generated image data. 

Fig. 2 is a block diagram showing the functional con- 
struction of a printer 1 according to the present embod- 

35 iment. In Fig. 2, the printer 1 comprises the printer con- 
troller 2 and a printer engine 3. The printer controller 2 
receives image information 5 in predetermined descrip- 
tion language from a host computer 1000 and interprets 
the information 5, then outputs a YMCBk image signal 6 

40 where each color component is represented by eight bits 
(DO to D7). Alternatively, the host computer 1 outputs bit 
data such as RGB data read by an image reader as the 
image information 5. In this case, the printer controller 2 
processes the data without interpretation. 

45 The printer controller 2 and the printer engine 3 ex- 
change various image signals as well as the image signal 
6 in the form of serial communication. The image signals 
include a page (subscanning direction) synchronizing 
signal (PSYNC) and a main-scanning direction synchto- 

50 nizing signal (LSYNC) from the printer engine 3 to the 
printer controller 2, one-bit attribute designation signal 
(PHIMG) and data transfer clock (VCLK) from the printer 
controller 2 to the printer engine 3. The attribute desig- 
nation signal (PHIMG) is a signal designating line density 

55 of an image outputted from the printer When PHIMG = 
"H", the designated density is 300 dpi, while when the 
PHIMG = "L", the designated density is 600 dpi 

The printer controller 2 outputs the 8-bit/color com- 
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ponent image signal 6 with the one-bit attribute designa- 
tion signal (PHIMG) in synchronization with the data 
transfer clock (VCLK). 

Fig. 3 is a block diagram showing the functional con- 
struction of the printer engine 3 according to the present 5 
embodiment. 

In Fig. 3, a reference clock from a reference oscilla- 
tor 10 included in the optical unit 107 is divided by a fre- 
quency divider 1 1 , and the scanner motor 1 22 is rotated 
by a motor controller 12 (incorporating a well-known 10 
phase controller {not shown)) at a fixed speed so that the 
phase difference between the divided clock and a feed- 
back signal from the scanner motor 1 22 has a predeter- 
mined phase difference. The rotation of the scanner mo- 
tor 122 is transmitted to the polygon mirror 121 so that is 
the polygon mirror 121 rotates at the tixed speed. 

The transfer drum 103 is rotated by a drive motor 
(not shown) at a fixed speed. The detector 8 detects the 
end portion of the recording sheet P on the transfer drum 
103, and outputs the vertical synchronizing signal 20 
(VSYNC) to the signal processor 4 to define the end poi- 
tions of the respective color images. After the vertical 
synchronizing signal has been outputted, the detector 9 
generates a beam detect (BD) signal as the horizontal 
synchronizing signal (HSYNC). The image signal (VDO) 25 
is sequentially transmitted to the semiconductor laser 
120 in synchronization with the BD signal. 

A CPU 14, integrated in the signal processor 4, per- 
forms serial communication with the printer controller 2 
and exchanges control signals to bring the operation of -30 
the printer controller 2 and that of the printer engine 3 
into synchronization. 

The timings of the vertical synchronizing signal 
(VSYNC), the horizontal synchronizing signal (BD) and 
the image signal (VDO) in the image formation process 35 
are as shown in Fig. 4. 

Fig. 5 is a block diagram showing the construction 
of the signal processor 4. The signal processor 4 is briefly 
divided into a line memory 20, a trace-pattern processor 
53 and a PWM-halftone processor which performs 40 
pulse-width modulation. 

Multivaiued image data (D0-D7) outputted from the 
printer controller 2 is stored with its attribute designation 
signal (PHIMG) into the line memory 20 in accordance 
with the data transfer clock (VCLK), thereafter, the stored 45 
image data is read out of the line memory 20 in accord- 
ance with the image clock (PCLK) of the printer engine 3. 

The PWM-halftone processor comprises a 7 correc- 
tor 21, a D/A converter 22 : comparators 23 and 24, tri- 
angular-wave generators 26 and 27 and a selector 28. so 
The multivalued image data from the line memory 20 is 
7-corrected by the 7 corrector 21 , then converted by the 
D/A converter 22 into an analog signal, and inputted into 
the negative input terminals (-) of the comparators 23 
and 24. On the other hand, output signals from the than- ss 
gular-wave generators 26 and 27 are inputted into the 
positive input terminals (+) of the comparators 23 and 24 
in accordance with the image clock (PCLK) and 1/2PCLK 



divided from the image clock (PCLK). 

The comparators 23 and 24 respectively compare 
these two signals, and generate a signal having a pulse 
width corresponding to the multivalued image signal. 
The comparator 23 outputs a PWM signal to form a 600 
dpi image, while the comparator 24 outputs a PWM sig- 
nal to form a 300 dpi image. These two output signals 
are inputted into the selector 28. 

The selector 28 makes selection based on an input 
attribute designation signal (PHIMG). If PHIMG = "H". 
the selector 28 selects the PWM signal (used in forming 
a 300 dpi image) from the comparator 24, while if PHIMG 
= TV selects the PWM signal (used in forming a 600 dpi 
image) from the comparator 23, and outputs the selected 
signal as an image signal (VDO) to the semiconductor 
laser 120. 

Fig. 6 is a timing chart showing timings of various 
control signals related to the PWM-signal generation 
process by the signal processor 4 in a case where a 
screen angle is "zero". 

The trace-pattern processor 53 receives information 
on an ID number (e.g., a manufactured serial number 
added when delivered from a factory) unique to the print- 
er stored in the memory 30, via a signal line 54 ; under 
the control of the CPU 14, encodes the information, and 
overlays the coded ID information on every output data. 
As a result, formed images have an overlaid image cod- 
ed from the printer's own ID number. 

Fig 7 is a block diagram showing the detailed con- 
struction of the trace-pattern processor 53. In Fig. 7, nu- 
meral 56 denotes a subtracter which subtracts a modu- 
lation density value (e.g. "30") to modulate the ID infor- 
mation (e.g., manufactured serial number) unique to the 
printer supplied via the signal line 54 under the control 
of the CPU 14 from the multivalued image data (D0-D7) 
; 57, an adder which adds the modulation density value 
to the multivalued image data (DO - D7); 58, an OR circuit 
which calculates logical OR of the attribute designation 
signal (PHIMG) and control signals CO and C1 , and out- 
puts the calculation results (also referred to as attribute 
designation signals (PHIMG)); and 59, a selector which 
inputs an output 67 from the subtracter 56 into its input 
terminal B, inputs an output 68 from the adder 57 into 
input terminal C, inputs the multivalued image data 
(D0-D7) into its input terminal A, selects one of the input 
signals in accordance with the values of control signals 
CO and C1 , and outputs the selected signal (also referred 
to as multivalued image data (D0-D7). 

It should be noted that in this embodiment, the print- 
er's manufactured serial number is represented as a 
8-bit binary code "01 101001". 

If the values of the control signals CO and C1 are 
both "O", the selector 59 selects the signal (multivalued 
image data (D0-D7)) inputted into the input terminal A; if 
the control signal CO value is "1" and the control signal 
C1 value is "0", the selector 59 selects the signal (output 
68 from the adder 57) inputted into the input terminal C; 
and if the control signal CO value is "0" and the control 
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signal C1 value is "1", the selector 59 selects the signal 
(output 67 from the subtracter 56) inputted into the input 
terminal B 

Numeral 60 denotes a main-scanning direction 
counier. Regarding a main-scanning direction, in count- 
inq of imaqe clocks (PCLK) ; when the dot position for 
data processing comes to a position at which the printer's 
manufactured serial number is overlaid, the counter 60 
outputs an output signal 71 having a value "1" during a 
pcnod foi 15 pulses of the image clock (PCLK). Numeral 
61 denotes a subscanning direction counter. Regarding 
a subscanningdirection. in counting BD signals (horizon- 
tal synchronizing signals), when a line position comes to 
a position (M) in which the printer's manufactured serial 
number is overlaid, the counter 61 outputs an output sig- 
nal 72 having a value M 1". and when the line position 
comes to the next line position (M+1 ) ; the counter61 out- 
puts an output signal 73 having a value "1 Numeral 62 
dcnoics a shill register which latches a parallel signal of 
the printer's manufactured serial number "01101001" 
tiansfonod horn the CPU 14 via the signal line 54, and 
outputs each bit information of the serial number as a 
serial signal in synchronization with a clock (1/2PCLK) 
half of the image clock (PCLK). The shift register 62 is 
reset while the signal 74 value is "0", and it starts paral- 
lel-serial conversion when the signal value becomes "1 ". 
Numeral 75 denotes a 1/2 frequency divider for dividing 
the image clock into 1/2 frequencies. 

Note that when the subscanning direction counter 
61 outputs the output signal 72 for M-th line detection 
having a value "1 \ the value of the output signal 73 for 
(M+1)-th line detection is "0". On the other hand, the val- 
ue of the output signal 73 for (M+1)-th line detection is 
T, the output signal 72 value for M-th line detection is 
"0 M . The output signals 72 and 73, the output signal 71 
from the main-scanning direction counter 60 and the out- 
put signal from the latch 62 are inputted into a logic circuit 
as shown in Fig. 7, and becomes the control signals CO 
and C1. 

That is at a dot position and a line position tor over- 
laying the printer's manufactured serial number, when 
the output signal from the latch 62 has a value "1" (i.e., 
the bit value of the printer's manufactured serial number 
is "1 "), the control signal CO value is "1 while the control 
signal CI value is"0". On the other hand, at a dot position 
and a tine position for overlaying the printer's manufac- 
tured serial number, when the output signal from the 
latch 62 has a value "0 m (i.e., the-bit value of the printer's 
manufactured serial number is "0"), the control signal CO 
value is "0", white the control signal C1 value is "1". Note 
that except the above dot and line positions, the output 
signals 71 to 73 have a value "0", and as a result, the 
control signals CO and C1 both have a value "0". 

In a case where the control signal CO value or the 
control signal C1 value is M 1" regardless of the value of 
the attribute designation signal (PHI MG), the value of the 
output from the OR circuit 58 is "1". 

Next, an image signal, where the printer's manufac- 



tured serial number is overlaid, outputted from the 
trace-pattern processor 53 will be described with refer- 
ence to Figs 8 to 10 showing each pixel in the 
main-scanning and subscanning directions. 
5 Fig. 8 shows multivalued image data (D0-D7) values 

(H: hexadecimal representation) and the attribute desig- 
nation signal (PHI MG) values corresponding to each pix- 
el of the image shown in Fig. 9. 

In Figs. 9 and 10, solid black circular dots and oval 

io dots represent image-formed toner on a recording sheet. 
Note that Figs. 9 and 1 0 show toner images where coded 
the printer's manufactured serial number "01101001 (8 
bits)", expressed by predetermined density values, is 
overlaid on-the input image. In Fig. 9, the input PHIMG 

'5 signal value is "0" and the pixels represent a 600 dpi im- 
age: in Fig. 10, the input PHIMG signal value is "1 ". and 
the pixels represent a 300 dpi image. In these figures, 
the number of lines in the subscanning direction is cor- 
responding to 600 dpi resolution. 

20 The main-scanning direction counier 60 outputs the 
output signal 71 having a value "1 " at (2N+1 ) to (2N+16) 
dot positions (ranges where the printer's manufactured 
serial number is overlaid in the main-scanning direction). 
On the other hand, the subscanning direction counter 61 

25 outputs the output signal 72 having a value "I" in M-th 
line in v/hich the printer's manufactured serial number in 
the subscanning direction is overlaid, and outputs the 
output signal 73 having a value "1" at (M+1)-th line. At 
this time, the value of the output signal from the OR cir- 

30 cuit 58 is forcibly set to M 1 " regardless of the value of the 
attribute designation signal (PHIMG). 

In this embodiment, as shown in Fig. 8, assuming 
that the input multivalued image data values from (2N+1 ) 
dot to (2N+1 6) dot in the M-th line are "60[H]\ regarding 

35 the printer's manufactured serial number "01101001", 
when the first (leftmost) code value "0 M is represented by 
the (2N+1 ) dot and (2N+2) dot, the modulation density 
value ("30") transferred from the CPU 14 is subtracted 
from the original multivalued image data value, and the 

40 resulted value is M 30[H] M . Then, to compensate the sub- 
tracted value in the (M+1 )-th line, the original muftivatued 
image data value is changed into a value "90[H]" where 
the modulation density value {"30*) from the CPU 14 is 
added to the original multivalued image data value. Next, 

45 to represent the next value "1 " of the printer's manufac- 
tured serial number is by (2N+3) and (2N+4) dots, the 
modulation density value ("30") is added to the original 
multivalued image data value, then the resulted value is 
"90[H]*\ and to compensate the added value in the (M+1) 

so -th line, the modulation density value ("30") is subtracted 
from the original multivalued image data value. 

Hereinafter, the input multivalued image data values 
are changed to represent the printer's manufactured se- 
rial number, each value by two dots. Regarding the 

55 (M+1)-th line data, to compensate the increased/de- 
creased pixel value due to the modulation, the original 
multivalued image data value is changed In this manner, 
this embodiment represents the printer's manufactured 
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serial number by changing the density of original multi- 
valued image data, and compensates the difference be- 
tween the changed density value and the original data 
value upon image formation of the next line. 

Fig. 9 shows the output result from the 600 dpi image 
formation based on multivalued image data ; partial- 
ly-modulated by the above processing in a case where 
the value of the PHIMG signal of the original image data 
is "0". As it is apparent from Fig. 9, even in case of 600 
dpi image formation, the pattern of the printer's manu- 
factured serial number is overlaid at 300 dpi resolution 
in the main-scanning direction. 

On the other hand, Fig. 10 shows the output result 
from image formation, in a case where the value of the 
PHIMG signal of the original image data is "1", and all 
the data including the printer's manufactured serial 
number data is image-formed at 600 dpi by two dots in 
the main-scanning direction, and also image formed at 
600 dpi in the subscanning direction. 

The pattern of the printer's manufactured serial 
number formed in this manner is overlaid on the record- 
ing sheet, at predetermined intervals in the main-scan- 
ning and subscanning directions, as shown in Fig. 11. 
Note that in Fig 11, hatched portions represent the pat- 
tern of the printer's manufactured serial number. 

Accordingly, as a specific pattern to identify the print- 
er is overlaid on input image data regardless of output 
resolution, further, the specific pattern is overlaid at a 
lower resolution (e.g., 300 dpi with respect to 600 dpi), 
the size of respective pixels to represent the specific pat- 
tern becomes larger. Thus, the pixels indicated by the 
density values are exactly represented as an image. 

Further, in the line following the line where the spe- 
cific pattern is overlaid, the image data values are 
changed so as to compensate the density changes due 
to the overlaying. Thus, the entire image macroscopical- 
ly has no density change. That is, as the above process- 
ing does not influence the overlook of the formed image, 
the output image looks like an image outputted without 
overlaying of specific pattern. On the other hand, the 
overlaying of specific pattern as described above and 
compensation of the overlaying macroscopically cause 
a density difference, twice greater/smaller than the mod- 
ulation density value between the pattern-overlaid line 
and the next line. Therefore, if the formed image is read 
using e.g. an image reader, the specific pattern can be 
more accurately read. 

Thus, even if forgery of banknotes or securities is 
attempted using a printer like the present embodiment, 
the printercan be identified by its output results with high- 
er reliability. This greatly helps criminal investigation. 

In this embodiment, the overlaying of specific pat- 
tern to identify the printer is made by increasing/decreas- 
ing the input multivalued image data values by a prede- 
termined value, however, the present invention is not lim- 
ited to this method. Fig. 12 shows another example of 
overlaying the printer's manufactured serial number 
"01 101001 ". In Fig. 12, the value of the number "0" of the 



printer's manufactured serial number is H 00[H]" which is 
substantially the minimum density value in a 600 dpi im- 
age, and the value of the number "1 " of the printer's man- 
ufactured serial number is "FF[H] H which is substantially 

$ the maximum density value. In the next line, the value of 
a dot directly below the "00[Hl" dot is "FFfHl", while the 
value of a dot directly below the "FFfHl" dot is "00[Hl". 
Fig. 1 3 shows an output example of image formation us- 
ing the image data in Fig. 12. 

w Thus, the pattern representing the printer's manu- 
factured serial number "01 101001" is more clearly out- 
putted, and even in a 600 dpi image, the pattern of the 
printer's manufactured serial number can be exactly and 
reliably represented in an image. Further, in the above 

15 method, information may be added at substantial mini- 
mum and maximum densities such as "0HHJ" and "FE 
[H]". 

Further, the processing for overlaying a specific pat- 
tern to identify the printer is not limited to the above-de- 

20 scribed method. For example, in the original multivalued 
image data, each value is changed by adding/subtract- 
ing its multiple value to/from the original value. 

Further in the present embodiment, the image sig- 
nal transferred between the printer controller and the 

25 printer engine is a YMCBk density signal, however, the 
present invention is not limited to this signal. For exam- 
ple, the construction may be arranged such that a color 
converter (RGB-^YMCBk conversion) is provided at the 
printer engine side for receiving an RGB image signal. 

30 Preferably, to be difficult to discriminate with human 

eye, the color component of additional information such 
as a printer's manufactured serial number is yellow. 
However, this color component may be changed to an- 
other color component, otherwise, a plurality of color 

35 components may be used for the pattern of the printer's 
manufactured serial number. 

In the embodiment, the printer's manufactured serial 
number is an 8-bit number as a pattern to specify the 
printer, however, the present invention is not limited to 

40 this arrangement. The identification pattern may be a se- 
cret code or encoded company name, otherwise, may 
be information having data length of 8-bit or longer. Es- 
pecially, it is preferable that the specific pattern is iden- 
tification (ID) information given by the supplier of the 

45 printer such as a manufacturer or a sales agency. 

Further, in the embodiment, the printer is capable of 
image formation with PWM at 600 dpi resolution and im- 
age formation with PWM at 300 dpi resolution, however, 
the present invention is not limited to this printer. For ex- 

50 ample, an 800 dpi printer may be employed for image 
formation at 800 dpi, 400 dpi and 200 dpi resolutions, 
with PWM or dither processing. In this printer, a specific 
pattern may be overlaid at 200 dpi resolution which is 
most stable resolution in electrophotographies. In a case 

55 where image formation at 400 dpi resolution is stable, 
the specific pattern may be formed at 400 dpi resolution. 

In the embodiment, the printer comprises the printer 
controller and the printer engine, however, the present 
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invention is not limited to this construction. For example, * CI 

the printer controller 2 and the printer engine 3 shown in 

Fig. 2 may be independent units, and these units can be 1. 

combined to construct a printer system. Otherwise, the 

printer controller 2, not incorporating a mechanical por- s 

tion : and the signal processor 4 may be integrated in one 

unit, the printer engine 3 except the signal processor 4 

may be another unit, and these units may be combined 

to construct a printer system. 

Furthermore, the printer of the embodiment is a to 
full-color printer however, the present invention is not 
limited to this printer. For example, a printer capable of 
image formation at a plurality of resolutions and capable 
of monochromatic image formation for halftone repre- 
sentation can be employed. Further, the present inven- ts 
tion is applicable to a printer system where a printer con- 
troller and printer engine are separated from the printer. 

As described above, according to the present inven- 2. 
tion, information to identify a monochromatic image 
forming apparatus or a color image forming apparatus is 20 
added to a part of input multivalued image signal or input 
multivalued color image signal, and the modulation of the 
image signal due to the addition of identification informa- 3. 
tion is compensated by modulating multivalued image 
signal or multivalued color image signal around the part 25 
where identification information is added in a reverse 
manner. 

This renders an output image to macroscopically 
look like an image having no additional information, thus 4. 
avoids influence on actual image formation. On the other 20 
hand, as the identification information is represented on 
a recording medium with a clear density difference by 
modulation and reverse modulation upon adding the in- 5. 
formation, the information can be exactly read by using 
e.g. a specific image reading device. Accordingly, even 35 
though forgery of banknotes or securities might be made, 
the printer used in the forgery can be easily determined 6. 
from the formed image. This greatly assists in criminal 
investigation. 

The present invention can be applied to a system -to 
constituted by a plurality of devices or to an apparatus 7. 
comprising a single device. 

Furthermore, the invention is also applicable to a 
case where the invention is embodied by supplying a 
program to a system or apparatus. In this case, a storage •*& 
medium, storing a program according to the invention, 
constitutes the invention. The system or apparatus in- 
stalled with the program read from the medium realizes 
the functions according to the invention. 

As many apparently widely different embodiments so 
of the present invention can be made without departing 8. 
from the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended claims. 



An image processing controller for supplying image 
data to an image forming apparatus capable of form- 
ing an image on a medium at a plurality of resolu- 
tions, characterised by comprising: 

input means (2) for inputting image data; 
adding means (53) for adding information for 
identifying the image forming apparatus, to the 
input image data: and 

control means (14) for controlling the image 
forming apparatus such that the portion of the 
image to which the information is added is 
formed at a lower resolution of the plurality of 
resolutions 

The controller according to claim 1, wherein said 
adding means (53) adds the information to the input 
image data so that overall tonality of the image is not 
visually changed. 

The controller according to claim 2, wherein said 
control means (14) further controls the image form- 
ing apparatus such that another portion of the image 
to which the information is not added is formed at a 
higher resolution of the plurality of resolutions. 

The controller according to any preceding claim, 
wherein the input image data includes a multivalued 
color image signal. 

The controller according to claim 4, wherein the 
image data is composed of a plurality of color com- 
ponents including yellow 

The controller according to claim 5, wherein said 
adding means adds the predetermined information 
to the yellow component. 

The controtter according to any one of claims 4 to 6, 
characterised by further comprising compensation 
means for compensating modulation caused in the 
multivalued color image signal due to addition of the 
information, by performing reverse modulation on a 
part of the multivalued color image signal represent- 
ing a neighboring portion of the image on the record- 
ing medium represented by the multivalued color 
image signal to which the information is added. 

The controller according to any preceding claim, 
wherein the information is represented by a binary 
system, and 

wherein said adding means (53) includes: 
subtraction means (56) for, if the information 
has a value "0", subtracting a predetermined 
value of the multivalued color image signal; and 
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addition means (57) for, if the information has a 
value "1", adding a predetermined value to the 
value of the multivalued color image signal. 

9. The controller according to any one of claims 1 to 7. 
wherein the information is represented by a binary 
system, and 

wherein said adding means (53) includes: 
change means for, if the information has a value 
"0", changing a value of the multivalued color 
image signal into a possible maximum value, 
while if the information has a value "1 ", changing 
the value of the multivalued color image signal 
into a possible minimum value. 

10. The controller according to claim 7, wherein said 
adding means (53) adds the information to the 
image data, as a specific pattern at predetermined 
intervals regarding a first direction of the recording 
medium and a second direction orthogonal to the 
first direction. 

11. The controller according to claim 10, wherein said 
adding means (53) adds the information to the mul- 
tivalued color image signal so that the specific pat- 
tern of the information is represented on the record- 
ing medium along the first direction, from an N-th 
pixel in the first direction on an M-th line in the sec- 
ond direction, and 

wherein said compensation means performs 
the reverse modulation, on a multivalued color 
image signal representing pixels along the first 
direction from the N-th pixel in the first direction 
on a (M+1)-th line in the second direction. 

12. The controller according to any preceding claim, 
wherein the information is added so as to be difficult 
to discriminate with human eyes. 

13. The controller according to any preceding claim, 
wherein the information relates to apparatus identi- 
fication data given by a supplier who supplies the 
controller. 

14. The controller according to any preceding claim, 
characterised by further comprising storage means 
(30) for storing the information. 

15. The controller according to claim 14, wherein said 
storage means (30) stores a manufactured serial 
number of the image forming apparatus, a name of 
a manufacturer company of the apparatus, or a 
secret code, as the information. 

16. Image forming apparatus including a controller as 
claimed in any one of the preceding claims, and out- 



put means (28) for outputting the image data having 
the added information, and means for recording the 
image data. 

s 17. Apparats according to claim 16. wherein the image 
recording means comprises an electrophotographic 
printer. 

18. An image processing apparatus characterised by 
io comprising: 

supplying means for supplying image data: 
forming means (3) for forming an image on a 
medium based on the image data; and 
1$ adding means (53) for adding predetermined 

information to the image formed on the medium, 
wherein said adding means (53) adds the pre- 
determined information by using a combination 
of substantially representable maximum and 
20 minimum densities. 

19. An image processing method adopted to a controller 
for processing image data and supplying the proc- 
essed image data to an image forming unit capable 

2B of forming an image on a medium at a plurality of 

resolutions, characterised by comprising; 

an input step of inputting image data; 
an adding step of adding information for identi- 
30 fying the image forming unit to the input image 

data; 

a control step of controlling the image forming 
unit such that a portion of the image to which 
the information is added is formed at a lower 
35 resolution of the plurality of resolutions. 

20. The method according to claim 19, wherein the infor- 
mation is added so that overall tonality of the image 
is not visually changed. 

40 

21 . A method according to claim 1 9 or claim 20, wherein 
at said control step, the image forming unit is con- 
trolled such that another portion of the image to 
which the information is not added is formed at a 

45 higher resolution of the plurality of resolutions. 

22. A method according to any one of claims 19 to 21 , 
wherein the input image data includes a multivalued 
color image signal 

50 

23. A method according to claim 22, wherein the multi- 
valued color image signal comprises cyan, 
magenta, yellow and black component signals, and 
wherein the information is added to the yellow com- 

55 ponent signal. 

24. A method according to claim 22 or claim 23, char- 
acterised by further comprising a compensation step 



20 



30 
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of compensating modulation caused in the multival- 
ued color image signal due to addition of the infor- 
mation, by performing reverse modulation on a part 
of the multivalued color image signal representing a 
neighboring portion of the image on the recording 
medium represented by the multivalued color image 
signal to which the information is added., 

25. A method according to claim 22, 23 or 24, wherein 
the information is represented by a binary system, 
and 

wherein said adding step includes: 
a subtraction step of, if the information has a 
value "O", subtracting a predetermined value 
from a value of the multivalued color image sig- 
nal; and 

an addition step of : if the information has a value 
"1 ", adding a predetermined value to the value 
of the multivalued color image signal. 

26. A method according to claim 22, 23 or 24, wherein 
the information is represented by a binary system, 
and wherein said adding step includes: 



wherein the information relates to apparatus identi- 
fication data given by a supplier who supplies the 
controller. 

5 31. A method according to any one of claims 19 to 30, 
including an image forming step of forming an image 
based on the image data having the added informa- 
tion. 

w 
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20 



a change step of, if the information has a value 
"0", changing a value of the multivalued color 
image signal into a possible maximum value, 
while if the information has a value T, changing 
the value of the multivalued color image signal 30 
into a possible minimum value. 

27. A method according to any one of claims 1 9 to 26, 
wherein as said adding step, the information is 
added to the image data, as a specific pattern at pre- 35 
determined intervals regarding a first direction of the 
recording medium and second direction orthogonal 

to the first direction. 

28. A method according to claim 24, wherein at said 40 
adding step, the information is added to the multi- 
valued color image signal so that the specific pattern 

of the information is represented on the recording 
medium along the first direction, from an N-th pixel 
in the first direction on an M-th line in the second 45 
direction, and 

wherein at said compensation step, the reverse 
modulation is performed on a multivalued color 
image signal representing pixels along the first so 
direction from the N-th pixel in the first direction 
on a (M+1 )-th line in the second direction. 

29. A method according to any one of claims 19 to 28, 
wherein the information is added so as to be difficult S5 
to discriminate with human eyes. 

30. A method according to any one of claims 19 to 28, 
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